Objective: Identify predictors of patient satisfaction with antenatal care (ANC) and maternity services in rural Rwanda. Design: Cross-sectional. Setting: Twenty-six health facilities in Southern Kayonza (SK) Conclusions: Patient-centeredness (including interpersonal relationships), organizational factors, and location are important individual determinants of satisfaction for women seeking maternal care at study facilities. Understanding variation in these factors should inform QI efforts in maternal and newborn health programs.
Introduction
While there has been recent progress towards reducing maternal and neonatal mortality (MDG 5) , critical gaps remain in the developing world, with more than 300 000 women dying each year during pregnancy and childbirth [1] , and almost 3 million neonates dying each year [2] . Quality antenatal care (ANC) and facility-based delivery with a skilled health worker are important interventions to improve pregnancy outcomes, reducing maternal and perinatal mortality [3, 4] , yet coverage of these services remains insufficient. In Rwanda, reduction of maternal and neonatal mortality is a key national priority [5] . As of 2015, although 99% of pregnant women received at least one ANC visit from a skilled provider, less than half of Rwandan women report receiving all four recommended standard ANC visits [6] .
Patient satisfaction can influence health-seeking behaviors and adherence to care, including in ANC and maternity settings in Africa [7] [8] [9] [10] . Satisfied patients are more likely to return to care and recommend services to others, which may support effective coverage of services [10, 11] . Prior research suggests that in Sub-Saharan Africa, factors that influence patients' satisfaction with health services include interpersonal (provider-patient) relationships, technical quality and organizational factors (such as cleanliness and comfort) [10] [11] [12] [13] [14] .
The Rwandan Ministry of Health (MOH), supported by Partners In Health (PIH), launched the All Babies Count Initiative (ABC) in 2013 [15] . The goal of ABC was to reduce neonatal mortality by improving the quality of ANC and maternity care in two rural districts over an 18-month period. ABC consisted of three components: (a) healthcare worker training followed by on-site mentorship, (b) essential equipment and materials and (c) a quality improvement (QI) strategy using district-wide learning collaboratives, which included training and support for improving patient-centered care.
In order to assess experiential quality as a key domain of quality and a likely driver of care-seeking behavior, a patient satisfaction survey was conducted at baseline. The objective of this study is to describe baseline levels and primary predictors of patient satisfaction with antenatal and maternity care services at the time of delivery in rural Rwanda and to inform the QI processes of the ABC initiative.
Methods

Study setting
The study was conducted in all 16 health centers (HCs) in Kirehe and 8 HCs in Southern Kayonza (SK) districts and the two district hospitals. ANC occurs at the HCs and deliveries at all 26 facilities. These rural districts are located in the Eastern Province of Rwanda, serving a catchment population of~480 000 [16] . In partnership with the MOH, PIH has provided clinical and infrastructure support to the public health system in SK since 2005, expanding to Kirehe in 2009 [17, 18] . The ABC initiative built on an ongoing district-wide strengthening program started in 2009 to reduce neonatal mortality [17] .
Survey design
A conceptual framework was developed to inform survey design. Using a model created by Donabedian [19] , three domains of factors influencing patient satisfaction were identified: (1) organizational
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Organizational Factors components, (2) technical quality and (3) interpersonal factors. These factors have been found to influence patient satisfaction with maternal health services in Sub-Saharan Africa [11, 20, 21] . Our conceptual framework outlines the link between these factors and satisfaction with antenatal and maternity care (Fig. 1 Surveys were administered by four data collectors, who received training in survey administration, data collection and research ethics. Each participant received a written and verbal explanation of purposes, risks, benefits and alternatives to study participation, and provided informed consent (signed or marked if unable to write). No compensation was provided for participation in the study.
Data collectors visited health facilities on ANC visit days between November and December 2013, with all women attending ANC eligible for study participation. Additionally, any woman in the maternity ward who had delivered at least 4 h previously was eligible to participate in the maternity survey. Additional inclusion criteria included being at least 16 years of age and willingness and ability to provide consent. Exclusion criteria included acute maternal illness such as clinical instability, and having had a fetal or neonatal death in the current delivery. All surveys were conducted in a private location away from health providers and other patients. The study was approved by the Rwanda National Ethics Committee and the Partners Institutional Review Board.
Statistical methods
Potential predictors of satisfaction were converted to binary variables. For questions measured on a likert scale (technical skills, quality of care, understanding, communication, respect, promptness, confidentiality and overall satisfaction), responses were divided into positive responses (excellent or very good: EVG) or neutral/negative (good, fair or poor). Our primary outcome was high (EVG) overall satisfaction.
Earlier studies in this population revealed differences in measures of quality of care across districts [15] , so we included district as a potential effect modifier. Bivariate associations were tested between reported EVG satisfaction and the independent predictors using chisquared test. Breslow-Day tests of homogeneity were used to test for significant effect measure modification by district of the association between independent predictors and overall patient satisfaction. All variables found to be statistically significant (P < 0.05) in the bivariate analysis were kept for use in regression analysis, except for 'difficulty obtaining transport' due to substantial missing responses for this question across surveys.
Multivariate logistic regression analysis was used to identify predictors of EVG satisfaction. A backwards, stepwise selection approach was used to select covariates with a threshold of P < 0.05, except for district, which was included in the final model.
After fitting the main effects models, interaction terms were tested between district and independent predictors found to have significantly different stratified odds ratios as identified by the Breslow-Day tests, and any interaction terms that were significant were also included in the final model. For goodness-of-fit, calibration using Hosmer-Lemeshow chi-square tests and discrimination using c-statistics were assessed. Statistical analysis was done using STATA version 13 (StataCorp.2013, Stata Statistical Software: Release 13. College station, TX: StataCorp LP). Results are reported as Odds Ratios (OR), 95% confidence intervals (CI) and P-values with alpha = 0.05.
Results
ANC and maternity demographic characteristics
This study included 278 women from Kirehe district (ANC: 204, maternity: 74) and 198 from SK (ANC: 166, maternity: 32). Demographics were similar across districts for both surveys (Table 1) . Overall, about half of women reported high satisfaction with services, (ANC: 59%, maternity: 52%). Patients in SK reported higher satisfaction than patients in Kirehe (ANC: 83% vs. 40%, maternity: 84% vs. 39%).
Bivariate analysis
Among ANC respondents, patient, organizational, technical and interpersonal relationship factors were associated with overall satisfaction in our bivariate analyses, although differed between the districts (Table 2a) . Lower parity (no prior children versus ≥1 children) was associated with greater satisfaction (Kirehe: 53% vs. 34%, P = 0.010, SK: 89% vs. 80%, P = 0.162). Patients reporting very clean (Kirehe: 79% vs. 37%, P = 0.002, SK: 92% vs. 80%, P = 0.069) or very comfortable (Kirehe: 50% vs. 39%, P = 0.504, SK: 92% vs. 77%, P = 0.019) facilities reported higher satisfaction than those who did not. Patients who reported EVG technical skills (Kirehe: 52% vs. 38%, P = 0.190, SK: 96% vs. 65%, P < 0.001) and quality of care (Kirehe: 66% vs. 32%, P < 0.001, SK: 95% vs. 49%, P < 0.001) reported higher satisfaction compared to those who did not. Several interpersonal relationship factors tested were also significantly associated with high satisfaction in both districts, including higher ratings of provider understanding, (Kirehe: P = 0.001, SK: P < 0.001), communication (Kirehe: P = 0.048, SK: P < 0.001), respect (Kirehe: P < 0.001, SK: P < 0.001), promptness (Kirehe: P = 0.001, SK: P = 0.039), and confidentiality (Table 2a) .
For maternity services, patients reporting higher cleanliness (Kirehe: 75% vs. 31%, P = 0.004, SK: 100% vs. 72%, P = 0.046), and higher provider technical skills (Kirehe: 71% vs. 31%, P = 0.005, SK: 100% vs. 64%, P = 0.007) had higher overall satisfaction compared to those who did not. The same pattern was seen for women reporting EVG overall quality of care (Kirehe: 56% vs. 33%, P = 0.097, SK: 100% vs. 56%, P = 0.001). All interpersonal relationship factors, were positively associated with high satisfaction, including communication, promptness and confidentiality (Table 2b ).
Multivariable analysis-logistic regression
While many significant bivariate associations with ANC satisfaction were identified, fewer remained upon adjustment for other covariates in our ANC regression model ( In our maternity regression model, several variables across domains were found to be significant predictors of high overall satisfaction. Our final model (Table 4) showed that participants with higher levels of education (≥5 years of school) were less likely to report high overall satisfaction than those with lower levels of education [OR = 0. 
Discussion
Our study assessed women's satisfaction with ANC and maternity services in rural Rwanda prior to initiation of an intervention to improve service quality and reduce maternal and neonatal mortality. Our findings showed that about half of ANC and maternity patients were highly satisfied, thus suggesting substantial room for improvement. For ANC patients, no prior children, patient-provider interactions, including respect and confidentiality as well as perceived technical quality were all associated with higher satisfaction. Among women in maternity, while interpersonal interactions and quality were still important, organizational factors including cleanliness and comfort, as well as education level, were also associated with patient satisfaction. Our results provide insight into the drivers of patient satisfaction with maternal care in Rwanda at the patient and care delivery levels. Our finding that women with no prior living children reported greater satisfaction with ANC suggests that women's expectations from prior birth experiences may influence satisfaction, a finding that is consistent with prior studies [22] . Additionally, while we found that lower levels of maternal education were associated with greater satisfaction with maternity care, prior research has shown mixed results on the relationship between patient education and satisfaction with care. For example, a study in Ethiopia found greater satisfaction with ANC among women with lower levels of education [23] , while a Ugandan study found that women with some education reported higher satisfaction with health services compared to women with no education [14] . Consistent with findings from other studies [10] [11] [12] [13] , interpersonal relationships were important contributors to patient satisfaction with ANC and maternity care in our models, specifically respect, communication, and confidentiality. Our finding that cleanliness was a significant predictor of satisfaction with maternity care is also consistent with prior research indicating that this is an important organizational factor contributing to patient satisfaction [13] , although recent research has suggested that this may be relatively less important to satisfaction than technical and interpersonal components of care [20] . Surprisingly, we found a small inverse association between reported comfort and reported satisfaction in the maternity model. In the bivariate analysis, we found that no Kirehe patients who reported high comfort also reported high satisfaction, and no SK patients who reported high comfort also reported low satisfaction, which produced uninformative cells in the districtlevel comparisons. For this reason, we would be cautious in generalizing the finding on comfort beyond our sample.
Our data showed a significant difference in satisfaction between the two districts studied. This may reflect true differences in the quality and experience of care provided, as suggested in a prior study reporting technical measures of quality in the region [15] . Between the districts, SK has received PIH support for a longer period of time than Kirehe, which may have contributed to increased experiential quality of services. Furthermore, the greater geographic spread of health centers in Kirehe as compared to SK may have resulted in greater systems-level challenges to the provision of responsive and high-quality health services in Kirehe.
There are some limitations to consider in the interpretation of this study. Our analysis is based on cross-sectional data, limiting the ability for causal inference. Additionally, our study was powered for ANC outcomes, so the number of maternity surveys collected was small, which may limit statistical power and generalizability of predictors of maternity services satisfaction to other contexts.
Another possible limitation is a bias towards reporting positive satisfaction if deemed more socially desirable [24] . However, we found that many participants provided answers that were not at the higher end of the satisfaction spectrum, indicating that any such desirability effect is likely small. Since mothers who suffered poor outcomes (maternal death, still births and neonatal death) were excluded from maternity surveys, maternity satisfaction results could in fact be biased towards more positive reported satisfaction. However, as these poor outcomes are relatively rare, and near-miss events are typically more common and included in these surveys, we expect this bias to be minimal.
Finally, although we assessed patients' perception of quality of care provided, we did not have an objective measure of technical quality of care provided at the time of assessment, nor did we measure patients' actual health status, or their expectations for the care they received. Studies have suggested that a patient's general health level and the actual outcome of care can influence satisfaction [13, 25] , suggesting that this could be an important measure for future research.
Patient satisfaction is increasingly recognized as an essential component of evaluating health systems in developing countries [26] . While a few studies have found significant effects of health interventions in Africa on improving patient satisfaction [27] [28] [29] [30] , patient satisfaction is still infrequently measured in assessing the success of health interventions in resource-limited settings. This study demonstrates both the feasibility and utility of measuring patient satisfaction as a critical component of QI initiatives. As the world moves towards more people-centered medical care, efforts are underway to make medical service delivery more responsive to individual preferences, needs and values. At the completion of this survey, we presented the results in district-wide coordination meetings, allowing participants to discuss shortcomings in satisfaction measures and ideas for QI. Breslow-Day test of homogeneity for stratified odds ratios. Breslow-Day test of homogeneity for odds ratios stratified by district.
In promoting the health of pregnant women and newborns, ensuring both access to and utilization of high-quality people-centered ANC and maternity care is essential. Research suggests that patients who are more satisfied with the care they receive may be more likely to seek ANC and maternity care [8, 9] . Our results underscore that satisfaction with maternal care can vary by location and individual, reinforcing the need for healthcare delivery interventions to reflect local needs and context and highlighting the importance of patient-centered metrics in assessing quality of care. Only through this integrated measurement and local response to identified gaps can we achieve our goals of improving quality and increasing adherence to ANC and maternity care. 
